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Berthollet's position is perhaps made clearer by reading his remarks on the reactions between two acids and one alkali.
"When two acids act on one alkali, an equilibrium of saturation is attained, which is the product of the quantity of each of the two acids and of the relative capacity of saturation. But when one combination forms and is precipitated, an equilibrium is established between two compounds which exert opposing forces. One of these is the insoluble combination, and the other is the combination wilich remains liquid in presence of an excess of acid. The acid exhausts its solvent action on the insoluble substance, with a result which is dependent on the insolubility as compared with the energy of the acid. Now, as the actions of acids are proportional to their quantities, it is possible, by increasing the quantity of the acid which acts in opposition to the insolubility, to decrease the insolubility of the precipitate, or even to cause the precipitate to disappear, unless the force of cohesion should be great enough to prevent its yielding to the other force which tends to overcome it." 1
How did Berthollet propose to measure affinities? In his Essai, Berthollet says : 2
"I consider that each of the acids which compete for an alkaline base acts in proportion to its mass [that is, quantity multiplied by affinity]. In order to determine the masses, I compare the capacities of saturation, whether of all the acids with one base, or of all the bases with one acid."
This sentence indicates Berthollet's method for determining the relative affinities of two acids. The method is described more definitely in Article X of his Recherches.
"To determine the elective affinity of two substances for a third, in accordance with the idea which we ought now to have formed of affinity, is to discover the proportion wherein that third substance must divide its action between the first two, and the degree of saturation which each of the latter must attain when the force of one is opposed to that of the other. The relative affinities will be proportional to the degrees of saturation attained, referred to the quantities which have reacted; so that, if these quantities are equal, the comparative degree of saturation should be the measure of the relative affinities."
Berthollet was careful to explain what he meant by saturation.
"When I speak of the saturation of a substance, I do not mean that absolute saturation whereat all mutual action would cease. I mean a degree
1 Essai, p. 79.
2 Essai, p. 16.